

^ f htf iif Mttfs hy 

AlASA ifnn tH nttl m 1‘ih‘t 

tMfttf* J1 ptn>U>ffl0ph% 

tgtsi4ttnuj tfi fhmt tMutii from « 
lifMf m'ntft i'0Mmt Mttmitt 4 iifw 
€*/ 0 imt40t itf Mmntrmta thst 
f0i4tff0ft th0 uttuff sukif %Ystm» 
hum fHhJ to tV/4 0 Ji ftfurtny 
■:ur^ V 0 OU* 0 nit M 0 i» 


fh0 M0tm0r 4 fthittogrmfiha 
ttmiftmittmi to t *tth mf 0 
tmk*hiMy *AtM f 0 t» of H ! > hits ot 
it»t 0 tutf HIM 0 tui t»ih fiholo 
fftsfth (ontMtwfi J40 000 hits 
»m! tttquHna atom thtm 0iyhi 
hmtr% ti) S 0 nt/ Duty ittttvwn ytuin 
burnt tfm VHiintt */>*< fU-rMft 
ttWf tl0t» ti> tatih 01 I J4 t>i)o 
bus p*u S!o:tnui 

MttnffPf 4 s tt»t 0 tPvtuthtb 

t itew 0 €0t' 

hiHi ttutsttin »ttitiis(ihittiv s 

hfiffituf 11 / mhpt I0til0tif\ 

to b« porttrt ov»t by oiittwtato^ists 
toi fh0 umafttuat t>f th» om 

turn tit 0 /iAtrwf {>/>/.' «f thiHiyihl fii 

tut pt'H'^uUittut Oy HtiuHt^viU 
htHtttts 

i wtt nuyut Mu >(K»*fs W<s*v ()«\f 
Mmts Ht t'i/i*/ this iativ sunttinii 
t iihfititiftiMfihs >tnrl titbtff mfui 
mstiKiii It' niftit ft) rfiw sb*nit»t shun 

of tmtil it 0 iH 

Tb0 44tfon M 0 photogt0t>bt 
no butt nt 0 btxttuy of ^ii 
(ogk'Mi up/mnivHf 01 of 0 bviny 
pbttmt fh 0 t had ttufsod with atnat 
hmat Matt is daad ' was tha 
cvncktston taachani by otany 
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'a naw Mats not saati by 
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daad Moon fUta 
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sot/fhaiH hattHSfthata i/^aw to 
anyatoft tha antaa plana t ai a 
thit b latidish n/))iM)r/ tn novani 
bat Maratat V was ia/ttittad by 
Mats piaviiy haht m an ortrn 
mbnva a ptaoat that was totaby 
htddmn hum ymyy ^ 

tha thfuud /larsistod thtouyh 
htovainhat anti mto Pat.ytmlMif ha 
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Mam fotindt tha asistam a ot 
watat axt'apt 0 Mtbd ot 0 ya-i 
But tha (ihnhtytafihs c.ktarfy 
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carvad tha raddish crust at Mats 
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chaanais wars not tha famous 
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dmmandad. tha tssoa is. yat to ba 

_ satttad 

Tha foufth nussion tn Mars 
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fhniiiiiia on July JO. 1 9 >U and 

1 andar J m tBbtfna Pbunfut on 
Snphimbtn i 1 9 I h 
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raai maasurmi tha ward mihI tam 
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tn thafm fsagas you wdt soa 
what Vbdng saw and afmra with 
tha sciantists, angmaafs. and 
tochnicians of tha Viking missiori 
thafr PJipiormfion of Mars, tha 
afksn baauty of Matji. and its 
mystarias 
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be a mem scmtcH, Mmt surptis 
mg of alt, on thm bny. ami dmty 
planet whom couki find 

no hguid water, wem the rekcs of 
ancient river beds, clearly carved 
in the surface. Smce water is 
essenimi for fife, scientists" hopes 
rose for Viking's prospects of 
finding living things or same 
proof of life in the past. 
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(fence pfoi,iii-u/ VA,tu( -junc’> , 

»f docs nnt 


Thtm of Vikmg's scmnafic m 
siruments w»m capable of de- 
tecting life on Mars: 

* Jh0 lander esmems could 

have photographed hvmg tree- 
tores large enough to be seen 

with the human eye and couhi 

have detected growth changes m 


ll'iv ihfV'! if IS t'UW'f tff/i 
tJif'Uh.ui tcucfions rt’f. 
VdUSt'-( h\ hVHHi tftlfity; 


Fu>tl>ertm,rt , tUf- imnitnfi^fv fv 
least, of m yoef) wtinn the soii 
cunfocted ware' vopnr tn thr <n 
strument, and ihc hek ni oryanu 

compounds :n the soil, mdicotv 


ic molecules, those that contain 


and hydrogen and see either 


gen, nxygen, and phosphorus 


To the surprise of almost every 


which easily finds organic matter 
in the most barren Earth sails, 


ample evidence of water m two 
i ' Its three phases - vanof and 


sophisticated scientific hardware 
ever built, it contained three tiny 
instruments that searched the 
Martian soil far evidence of meta- 
bolic processes like those used by 
bacteria, green plants, and am 
tmls an Ea/ih. 


face of Mars do not aPuw luebun 

based organisms to most ami 
function. The bioiogisis aik! that 
the case for life sometime in 

Mars' distant pas! >s still acfo 
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The three biology experiments 
worked flawfessly. Ail showed 
unusual activity in the Marvan 
soil, activity that mimicked Me. 
But biutogists needed time to un 
dmstand the strange chemistry of 
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that th» mnh >4 primarily ptaim 
tpe south mostly cratamd. 

Tha boundary is distinct, a gmat 
citda cutting across tha agmior 
at 3 S dagrms. slicing through 
Midis Pianitia and passing north of 
thm Fkamm §ui§».. 

»■:#,# piami's sarfam' fm'ttms 
mnga in silt ff&m tfm$» i»f§» 
an&ugh m b» $«§0. from £arth 
down to othms: that eatt bn $mn 
only by s tflbing landar. fho polar 
:«# caps and ttw gmat ydlcanoea 
am tha most compicoous /#«* 
turns of Mars. 

AbtfonoffWfS fibsotvad the 
fioiPf caps for mora than two 
canturips and bPliavsd they wore 
water ice. Then Marmer 4 maa- 


humidity of the Martian poles m- 
vaaMd an important diffmmeu 
bptwmn them. The southern cap 
is, imfmd, fmmn carton dmxkfe 
the year round. But the summer ■ 
time remnant of the north polar 
cap m water ice. covered each 
winter by Isys's of carbon dioxide 
that trrrcum out of the 
atrmmphew 
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surmd the tempemtums of the 


caps and f&imd tham to ha 


fIJ degrms fphmritmit far mo 


cold to ba frman wator, 't'fmi 


temperature mdirpated dry ice, 
ftoaen esrPop dioxide -r a partml 
truth, scientists would team fmm 
¥lking. 
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we Olympus 
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i(0ffifu4e f $3 f Mild Aits Pa tsfs., 
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Qfftnpus Mom is $ §m§f shieM 
¥9kamh f3s iar§§$t votcast k 
tfm seisf sfsMBf. M is simMsf to 
M§:msU% Msum i©» kut Manf 
issii li/f tf . Wfmpm Mom siom 
cmtairfs tmm fays than the mtm 
Hawaiian Island chain, its summit 
mas 16. 7 miles above the moan 
.suti0C0“--iiie MMftmm equivalent 
«/. sm- kmt ■ Tke -gnwi mmn Urn 
■mvms an mm about 43B miles 
ami would cover the 
State of Montana it is bounded 
by a huge escarpment. » near 
mdtmi ciift 3- 7 mites high Lava 
mpmrediy flowed over the cliff, 
dropped nearly four miles to the 
plain Mow, and splashed far 
beyond.- -The up-pet stopm of 
Olympus Mom me terraced by 
the km ftows. fbdges that ap- 
pmt do beiam ohmneh and 
mofethcmr lava tubes course 
down (he lower slopes. Impact 
cmtms am extremely rare on 
Olympus Mans, indicating that 
the volcano was active in recent 
gmtogfc time, io cover the crater- 
icq that surely uccuneri long ago. 
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nign, Lmmr mmnmB m $m 
mound »H the micarioes suggest 
a tong of erupt torn, 

perhaps lasting hilllom of years. 

Mara has such great uoicamss 
because the piamt's crust m thick 
and rigid. This thick Martian crust 
does rmt drift, as Earth ‘s conti 
cents do, even when the Martian 
surface lies above a poo! of moi 
ten rack. On Mars, the surface 
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over time, white Hellas ' ring.^ arm 
heavily eroded. Geologists heheve 
a meteor or mteroid crashed into 

Mdfs and ermted Heflm -t 

billion years ago. 
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COLOR phoro'^'^'^raf^ 

One Of more layers ot ejected Another strange type of crater 
matertaf are visible, each with its has been seer over much of 
own distinct outer edge or ram Mats' northern hemisphere Bach 
part These rocky ramparts crater sits atop a pedestal, a 

prompted the name tampan small platform that stands above 

craters Geologists believe the the surrounding terrain The soil 
ramparts formed when rock that at the base appears to have been 
was saturated with permafrost stopped away by wind 
blasted out of the new crater, 
then flowed great distances after 

hitting the ground *•*»»' •»***> wmt >m 

0km tar* km w kmUf tmmt k *rtar 0m*. 
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fh€ wM IS a mafor cama of 
erosmn on fi^srs. ». confinuas to 
altm Mam' appearance . Smsotm) 
changes in ffm planet's cotom, 
which Barth bound astronomers 
used to cite as evidence for life, 
appear to be caused ermrefy b^ 
the wind. Some of the effects of 
wind were well known even he 
fore Mariner 4 visited Mars. Dust 
storms had been observed 
through telescopes for decades 

Wmd appears to he primarily 
responsible for one of the 
planet's mast interesting fea 
turns -the laminated terrain at 
■ ihe polar caps. Layer upon layer 
of ice and dust have been laid 
down on the poles by global dust 
storms and the aftmnatmg sea- 
sons. Deposits at both poles are 


similar: thin, horizontal layers of 
varying thickness that stretch 
across hundreds of miles. Both 
poles are nearly uncratered and 
rest on older terrain. The upper 
layers are the ice caps 
themselves. 
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umi $m ymm /»t 0 f, scmnttsfs 
telimvmi Mam had always bean 
dry, that m hgutd watar had ever 
mmted an tt$ surface. But 
Marmet 9 fauruf channels carved 
m (he (mtann, channels (hat most 
$cmt fists now agree were cut by 


The fargmi cHmmis are caitad 
uutftow tharwmfs, bmausa they 
appear to have fkmmi out of the 
ground from some sutterramm 
source and then to have poured 
into smeral large, deep hasins. 
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Th 0 ^ look hkv the stream beds in 
Earth 's deserts that are carved by 
flash floods 

The smallest of the three kinds 
of channels were barely visible in 
Mariner 9'a photographs But Vi 
king found that those channels 
are the most abundant of all Mar 
tmn valley networks. At first, 
scientists thought these small 
groups of valleys looked like 
channels that are formed on Earth 
when rainfall runs down slopes. 
However, long and careful study 
of their shapes end patterns led 
scientists to conclude that they 
had nothing to do with rainfall, 
but were caused by underground 


water flowing onto the surface. 
The heads of these small valley 
networks are cornpletety different 
from the sources of ram fall 
caused rivers and streams on 
Earth. 
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£»ch Vikmg Itndtt carmd a 
$anmom«tar to rmasuw quaka 
activity and to provide data on 
the internal atructura of the 
planet. Lander 1 'a aemmomatar 
had tatted by the time it had land- 
ed. but the one on Lander 2 
worked well. It found not a single 
definitely confirmed seismic 
signal in more than 1,200 hours 
of good data. If Mars quakes, it 
must do so infrequently. There- 
fore alt information about the in- 
terior comas from other sources. 

tdiosyncraoes in the Mertian 
gravity field exist around the five 
largest volcanoes and in Valles 
Marinens, A "'mascon, “ or mass 


concantration, a iugmn where the 
rock IS denser than average, was 

found in a depression called Isidis 

Pianitia. 
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“^^0 may have an apport unity to pnhe matmai labotaP* tes 
that are undergmng the type of evolution that almost tertainly 
mmt have occurred on Earth nearly 4 hiUion years ago . ' ’ 

— Rkhild S, Vaufli 
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OF POOR QUALITY 



ntghf evmi m mi(isutmmr and 
disappear soon after sunrise 

The Viking tandms studied the 
chemistry of the atmosphere and 
found that it is 95 percent carbon 
diwude To the surprise of afmmt 
everyone, they found nitrogen, a* 
about 2. 7 percent. fNo earlier 
spacecraft had detected nitrogen, 
one of the most important consti- 
tuents of Ufa, in Mars' atmo 
sphered The third most plentiful 
gas IS argon, about 1.6 percent. 
That loaves less than one perc mt 
total for ah the other gases. They 
are, in order of abundance: oxy- 
gen, carbon monoxide, nmn, 
krypton, xenon, and ozone. There 
IS some water vapor m the atmo 
sphere, but the amount is highly 
variable. In summer it reaches 2 
to 3 percent of the total; in 
winter, because most of the 
water is frozen out and fells to 
the surface, the percentage is 
negligible. 


The atmosphere must have 
been denser sometime in the 
past Scientists have determined 
that Mars has lost about 10 
limes as much nitrogen as is 
present today, and about 20 
times as much carbon dioxide. 
The scientists also deduced that, 
throughout its history. Mars pro 
duced enough water to cover the 
entire surface about 33 fee' 
deep. The questions remaining 
about Martian water are 
fundamental. 


"l.ijtht uimis from the had in the late afternam, tfranging to 
fight u tnds front tire Southead after muf night .Maximum 
wtndi were / 5 mifes per hour. Temperature ranged from 
minus 122 degrees fahrenheit just after dawn to minus 22 
degrees hahrenheit. , , . Pressure steady at 7, ?0 mdlihars. 

— fttiil wc-iUhcf re|wi »ri*r« »» gi»eii bf Seymour 1. 
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The Viking arbiters earned three scientific 

immmmts: 

★ A pair of cameras with f, SOo nuffimeter focal 
length lenses performed systemaUc searches for 
landing sites, thm looked at and mapped almost 
too percent o* the Martian surface. Cameras on 
the two arbiters took more than 5 1,000 photo 



* A Mars Atmospheric Wate, Detector mapped 
the Martian atmosphere for water vapor and tracked 
seasonal changes in the amount of vapor. 

* An infrared Thermal Mapper measured the 
tempemturm of the surface, polar caps, and clouds 
and mapped seasonal changes. 

* Although the arbiter radios were not science 
instruments, they were used as such. By measurirg 
the distortion of radio signals from the arbiters to 
Earth, as the signals passed through the Martian 
atmosphere, scientists measured its density. 


The Viking lenders carried 1 1 instruments: 

* The Biology Instrument consisted of three 

sepal ate experiments designed to detect evidence 
of microbial life in the Martier soil. There was al- 
ways a chance that larger life forms could be pres- 
ent on Mars, but the biologists thought the life 
forms most likely to be widespread on Ma^s (as 
they are on Earth! would be microbes. 

* A Gas Chromatograph/Mass Spectrometer 
(GCMSI searched the Martian .’■oH f'lr compk. r or- 
ganic molecules that might be precursors or the re- 
mains of living organisms 

* An X-ray Fluorescence Sp&ctmmetm anatymd 

samples of the Martian soil to determine its -elemen- 
tal composition. 

* A Muleoratogy Instrummt mmsured air tem- 
perature and wind speed and direction at (he land 
ing sites, and returned the first emraterrestriat 
weather mporrs in the history of meteorology. 


ORIGINW. PAGt 

COLOR photograph 


t 4 |i»/ 0 stoW‘$€Mf) srnmmm mmmtmi sbmjf 
imv nw( 0 f apart an thn top nt natih ktmkrt pimuiml 
bim;k mni'Whit^, mim, tmP atmea pHampraptn at 
Mam 

* A stmrnonwun tmP itmn itmtgtmt to k» 
‘'MBmqimkmi, " lu /w/p dtHamnm th« pfamt's murt 
nni strut: tu( 0 . The smsmometer on lamt^r 1 tM 
npt iumtmn at tar taadtny ami ttm imtrurmmt on 
Imdar 2 found rm ckm stgns of Momot activity- 

’0. An Upper Atmosphme Mms Spmnt&mmm 
made Hs prmmr</ meamrements as eavti iander 
ttashmi through the atmospOme, VMny's (tt&t »n 
pwtant samrhht drscavmy ■■ mttogen at the Mart mo 
iitmosphe-e came from ttm mstruimmt 

* 4 Tfsmtdmg Patenimi Atmit^mr rrmmurmi 
Mars" mnmptwra pw region (f»rm:tty aboae the 
Blmosphenr that comams cirrrgml pmuckm dtmng 
entry. 


# Aciteterometms, # Stagmtmn Prmsuro fmtm - 
rmnt. ami a Heeovety Tmnpemtwe ktstrument 
heifwd determirm the structure at Mars' tower atrrm- 
sfahme as the tammts $e(Hed toward the surface. 

* A Surtsce Samfiter &mm used ds coffectm 
head to scoop up tuts of sent to feed the hmktgy, 
or game chermsUy. and mtngamc-chemmtry tti 
stturmnts. (t also offemd clues to the smt's physicat 
properties- Magnets attochmf fa the sampler arm 
pmvtdmi mfarmafton on eon m the soil 

♦ The lander radios ai%n were used to condoct 
science mpmarmnts. Physicists rehnmi thmr mfcule- 
tmm at Mars' orbit try rnmsurmg the round trip 
ume (at ladiu signals between Mars and £mth. The 
mmsorertmm' accuracy Btkmmi physicmts to con- 
hrtn parts of £mstmn‘s Theory of General ftelahvity 
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